CpG-ODN enhances ingestion of apoptotic neutrophils by macrophages.
The clearance of apoptotic neutrophils by macrophages plays an important role in the process of inflammatory response. In the present study, we examined the ability of macrophages to ingest apoptotic neutrophils after activated by synthetic oligodeoxynucleotides containing CpG motifs (CpG-ODN) in vitro. The results showed that, while CpG-ODN at the experimental concentration had no cytotoxic effect on the viability of macrophages, the percentage of macrophages with ingested apoptotic neutrophils was increased from 23.6 to 42.30% by CpG-ODN stimulation. This effect was silenced when macrophages were treated with the mutation of CpG-ODN motifs. Both the total and cell surface protein of Toll-like receptor 9 (TLR9) expression in macrophages was up-regulated after CpG-ODN stimulation. While chloroquine (CHQ) had no effect on TLR9 expression in macrophages, it abolished the enhanced uptake of apoptotic neutrophils by macrophages. Although CpG-ODN had no significant effect on the IL-6 production, it was able to induce the increase of TNF-alpha protein expression and this effect was inhibited by CHQ pretreatment. Increased TNF-alpha production from macrophages induced by CpG-ODN stimulation was down-regulated after phagocytosis of apoptotic neutrophils. In conclusion, CpG-ODN could enhance the ingestion of apoptotic neutrophils by macrophages via TLR9 accompanied with an increasing in the level of TNF-alpha. After phagocytosis of apoptotic neutrophils, the increased TNF-alpha production from macrophages induced by CpG-ODN stimulation was down-regulated which the implications in the immune response remains for the further study.